Protection of the reperfused heart by L-propionylcarnitine.
The effects of L-propionylcarnitine on mechanical function, creatine phosphate and ATP content, and lactate dehydrogenase leakage were studied in isolated perfused rat hearts exposed to global no-flow ischemia for 30 min followed by reperfusion for 20 min. Five and 10 mM L-propionylcarnitine resulted in a 100% recovery of left ventricular-developed pressure, whereas the recovery was only 40% in the hearts perfused without this agent. Ischemia-reperfusion caused a 85% loss of creatine phosphate and a 77% loss of ATP, which was prevented by 10 mM L-propionylcarnitine. Five millimolar L-propionylcarnitine protected the heart from the loss of creatine phosphate but not from the loss of ATP. Ten millimolar L-propionylcarnitine failed to improve the postischemic left ventricular-developed pressure, when it was added to the perfusate only after ischemia. L-propionylcarnitine alleviated the decrease of coronary flow in the reperfused hearts. Lactate dehydrogenase leakage was aggravated in the beginning of the reperfusion period by 10 mM L-propionylcarnitine. This adverse effect was, however, transient. L-Propionylcarnitine provides protection for the postischemic reperfused heart in a dose-dependent manner. The optimal time for administration is before the ischemic insult. High doses of this compound may perturb cell membrane integrity. Moreover, the present data point to an intracellular, metabolic, and perhaps anaplerotic mechanism of action of L-propionylcarnitine in cardiac ischemia-reperfusion injury.